Case report
A 35-year-old man presented with a 3-month history of continuous, mild, left-sided headache. He was a construction worker with free medical or family history and a heavy smoker (about 20 cigarettes per day, for the previous 15 years). Headache developed subacutely within a few days and was mild (2-5 on a 0-10 visual scale) and continuous. Pain was maximal in the left orbital and temporal regions. There were exacerbations of severe pain (ranking 8-9/10), lasting a few hours and usually occurring early in the morning, once per day. During exacerbations autonomic features such as lacrimation, ptosis, miosis and nasal congestion followed by rhinorrhoea were present ipsilateral to the side of pain ( Fig. 1 ). There was no headache aggravation or exacerbation triggering by usual physical activity such as climbing stairs, or nausea or photophobia/phonophobia at any time. Patient's clinical examination (both physical and neurological), routine blood tests and neuroimaging including brain computed tomography and magnetic resonance imaging (MRI) scan were all normal. Because the diagnosis of HC was likely, treatment was initiated with indomethacin 25 mg three times daily and the dose was gradually increased up to 75 mg twice daily as the response of baseline pain and of intensity and duration of exacerbations was good but not absolute (the baseline pain intensity under 150 mg indomethacin daily was 1/10 and the intensity of exacerbations 3-4/10). At this time a cerebral digital subtraction angiography was performed and revealed an aneurysm of the cavernous segment of the left internal carotid artery, measured 3x4 mm (Fig. 2) . The patient was subsequently referred to an interventional neuroradiology centre, where the aneurysm was successfully treated by placement of a bare stent in front of the aneurysmal neck and occlusion of the aneurysmal sac with Guglielmi detachable coils. After treatment there was full headache remission and the patient remains headache free after 18 months.
Discussion
Unruptured CAAs most often remain asymptomatic, but they may manifest themselves through headache, which is reported by up to one fifth of patients with unruptured CAAs [2] and has no specific features in its onset, character or location [2] [3] [4] [5] . In these cases focal symptoms, or signs, or seizures may accompany headache [5] . The pathophysiology of this headache remains elusive. Possible pathogenetic mechanisms include mass effect (caused by gradual or sudden growth of an aneurysm), intramural dissection within the aneurysmal wall and transmitted pulsations [6, 7] . To investigate the principal pathophysiological mechanism, Rodriguez-Catarino and colleagues retrospectively studied 10 cases of patients with unruptured symptomatic aneurysms treated by the endovascular route and found that other than the consistent increase in aneurysm volume after embolisation, no clinical deterioration was observed, thus concluding that mass effect may play a minor role in symptomatology of unruptured aneurysms and that transmitted pulsations may be more important [7] .
In published cases of HC-like headache, infection and neoplasms, within or outside the cranium and head trauma in particular were described as associated pathologies [8] [9] [10] [11] . In a recent report, a case of symptomatic HC associated with internal carotid artery dissection was described [12] . To distinguish the headache that is causally related with pathology from other headaches that are only coincidentally associated with it, Trucco and colleagues recently proposed specific criteria, including close temporal relationship between the associated disease and the onset of pain, side concordance, remission after surgical or aetiological therapy and prolonged post-treatment follow-up [13] . Our patient accomplishes the criteria of side concordance (both headache and the aneurysm The consistent mild orbito-temporal pain with exacerbations accompanied with autonomic features in our patient was clearly mimicking the phenotype of HC [14] . Additionally, interictal neurological examination revealed no abnormal findings and a MRI brain scan result was normal as well. Our patient showed partial response to low doses of indomethacin. Although this is an 'ominous sign', raising suspicions for a possible organic aetiology [15] , we consider the dose-dependent effect of indomethacin (by increasing the daily dose from 75 to 150 mg) to be important. The "indotest" [16] was not applied because only per os formulations of indomethacin are available in Greece. The pattern of autonomic deficit that occurred during pain exacerbations in our patient resembled the deficit in patients with a postganglionic sympa-thetic lesion and is indicative of involvement of the cavernous carotid artery. The aneurysm could injure the traversing sympathetic fibres investing the arterial wall. It is difficult, however, to explain the temporal pattern of pain exacerbations and accompanying autonomic features.
In conclusion, this case demonstrates that a clinical presentation compatible with HC may be causatively related with intracranial pathology. This has been reported for other rare primary headache syndromes associated with autonomic features [13] . Thus, intensive paraclinical evaluation may be considered for any unusual onesided headache with recent onset and autonomic features, particularly when one or two of the diagnostic criteria for any primary headache syndrome are doubtful. A cerebral digital subtraction angiography or a magnetic resonance angiography should be included in the diagnostic workup of such patients, to rule out vascular underlying pathologies.
